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INTRODUCTION 
 
“It is a common experience that a problem difficult at 
night is resolved in the morning after the committee of 
sleep has worked on it.”  
- John Steinbeck 
 
In relation to the above mentioned quote, however, if 
the quality of sleep is compromised it can have a 
negative impact on the general health, mental health 
and social life as well as day to day activities. The 
troubled sleep if prolongs over a period of time may 
lead to life threatening disease like diabetes, 
hypertension, stroke, depression and cardiovascular 
diseases.1 Thus, quality and quantity of sleep is a basic 
need of humans and  is of paramount importance for 
overall well-being of oneself just like breathing or 
eating.2 
 
Although for an adult 7-9 hours of sleep is 
recommended,3 yet there has been increasing 
evidence of downward trends in the average duration 
of sleep and increasingly higher prevalence of  sleep 
disturbances, in western as well as Asia-African 
countries.4-9 Sleep       problems        remains      under  
  
 
 
 
 
represented in many developing countries due to lack 
of evidence or awareness about the burden of sleep 
problems.         
                 
The most common cause for sleep deprivation is 
insomnia. It is often associated with a medical or 
psychiatric problem environmental influence stress 
or can be idiopathic.10 Next to Insomnia comes sleep 
disordered breathing (SDB) which includes a wide 
spectrum of sleep-related breathing abnormalities. 
 
Sleep apnea syndrome (SAS) is among them which is 
characterized by recurring cessations or reduction of 
breathing while sleeping and thus leading to 
disruption of sleep. SAS is of 3 types11, among which 
obstructive sleep apnea (OSA) is the most common 
form.  It is characterized by repetitive collapse of the 
upper airway during sleep, which may be either 
partial or total resulting in hypopnea (reduction in 
breathing or airflow to at least 50%) or apnea 
(complete cessation of breathing or airflow for 10 
seconds or longer) respectively and occurs more than 
five times per hour. Apnea-hyponea index (AHI) 
records number of apneas and hyponeas  per  hour  of  
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PURPOSE: The present review was conducted to elaborate Obstructive Sleep Apnea (OSA) and the role of dentist in its diagnoses 
and management. 
METHODS: A comprehensive literature search was performed in the electronic databases of PubMed, ScienceDirect and Google 
scholar. A total of 94 relevant peer reviewed articles were retrieved and 42 were included in the present review. 
RESULTS: OSA can be fairly diagnosed by dentists while the patient has come for dental check-up. But insufficient knowledge 
and awareness among dentists about the diagnostic and treatment protocol of this under-diagnosed condition. It has also proven 
to be one of the underlying cause of many like diseases like cardiovascular problems, diabetes mellitus and hypertension. To the 
rescue, dental sleep medicine is gaining enormous attention. In the lieu of the above context ‘American Dental Association (ADA)’ 
has adopted a policy that focuses on outlines various diagnostic procedures and treatment modalities that can be carried out by 
dentist for management of OSA.  
CONCLUSION: It can be concluded since there is no sufficient evidence for the prevalence of OSA in developing countries like 
India, it is needed to create awareness and implement appropriate diagnostic and preventive measures for the same. 
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sleep.11 OSA along with daytime hypersomnolence 
which leads to snoring is known as Obstructive sleep 
apnea syndrome (OSAS) or Obstructive sleep apnea 
hypopnea syndrome (OSAHS).12 It may occur 
throughout the entire lifespan, from neonates to the 
elderly, most frequently in middle age (4%) and  
increases with age.13 The prevalence of OSAS is 
approximately 3 to 7% for adult men and 2 to 5% for 
adult women in the general population as per the 
data available from different countries across the 
world.14-20  The impact  of  OSAS  is expected to be 
huge  in  developing  countries  like India as a hike in 
risk factors like sedentary lifestyle and its potential  
contribution  to  the  increased  rates  of  
cardiovascular  diseases, diabetes mellitus and obesity 
are highly reported. The prevalence of OSAS has been 
estimated to be 3.6% in an Indian community based 
sample translating to over 36 million affected 
individuals. This result when extrapolated to the 
overall population counts to one billion in India 
which makes it a significant public health problem.21 
 
Dentists are said to be very well positioned to identify 
patients at greater risk of OSA and can play an 
essential role in their multidisciplinary care. 
Therefore, the present review was carried out to 
elaborate the role of dentist in diagnosis and 
management of OSA and its importance in Indian 
scenario. 
 
METHODS 
A literature search was performed in the electronic 
databases of PubMed, ScienceDirect and Google 
scholar. In order to define the keywords for search in 
databases, few seminal articles were analysed. Data 
was retrieved by a member of the research team using 
keywords like “sleep disordered breathing, 
Obstructive sleep apnea, dental sleep medicine, sleep 
apnea in dentistry” in multiple combinations were 
entered into Medical Subject Headings (MeSH) 
controlled vocabulary. Along with these terms we 
found additional keywords like sleep 
apnea/hypoapnea syndrome", "sleep apnea/hyponea 
syndrome" , "sleep apnea/hypopnea", "sleep 
apnea/hypopnea episodes", "sleep apnea/hypopnea 
events", "sleep apnea/hypopnea index" , "sleep 
apnea/hypopnea patients" as MeSH terms. Relevant 
terms were combined with the MeSH terms by 
Boolean phrases like ‘AND’ or ‘OR’ and entered in 
PubMed, ScienceDirect and Google Scholar. We also 
made a manual search in the key journals available in  
 
the library of the institution. Some data was also 
obtained by cross checking the reference lists of the 
articles accessed. Peer reviewed studies which were 
relevant to the topic and were in English language 
were selected for the present review. A total of 94 
relevant articles were retrieved from which 42 articles 
were included for the main content of the present 
review.  
 
PATHOPHYSIOLOGY OF OSA 
Sleep apnea syndrome is of 3 types- central, 
obstructive and complex or mixed sleep apnea. 
Central sleep apnea is caused when respiratory 
control centres in brain temporarily pause the 
activation of respiratory muscles. Obstructive is 
characterized by repetitive episodes of complete 
(apnea) and partial (hyponea) upper airway 
obstruction during sleep. Combination of both results 
in complex or mixed sleep apnea.11 Among them 
obstructive sleep apnea  (OSA) is the most prevalent 
type. Central sleep apnea is differentiated from 
obstructive sleep apnea by a lack of respiratory effort 
in former and continued but ineffective respiratory 
effort in OSA.12 Obstructive sleep apnea can occur 
during sleep in response to a number of possible 
physiologic traits or combinations of traits. There can 
be obstruction or collapse somewhere between the 
nasal turbinates down to the level of vocal cords or in 
oropharynx. Most of the time tongue falls back in 
region oropharynx causing obstruction. This 
subsequently leads to increased resistance to airflow 
in the upper respiratory area which can potentially 
impair the surrounding muscles if the additional 
pressures persist for longer duration.22  
 
CONSEQUENCES OF UNTREATED 
OBSTRUCTIVE SLEEP APNEA 
I. Excessive day time sleepiness: Automobile and 
industrial accidents, intellectual deterioration, 
Personality and behaviour changes, depression, 
psychosis, deficits in thinking, perception, memory 
and ability to learn.23 
II. Cardiovascular System: OSAS is closely related 
to increase in blood pressure. A study published on 
2015 reveals that untreated OSAS patients are in 
greater risk of having coronary artery disease, stroke 
and hypertension.24 
III.  Central Nervous System: A number of studies 
have shown patients with untreated cases of OSAS 
often report with loss of concentration, frustration 
and    distress  due    to combination  of  excessive day  
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sleepiness and fragmented sleep during night.25 
IV. Endocrine System: A sleep related disorder can 
lead to insulin resistance and result in diabetes 
mellitus.26 
V. Periodontits: Studies has been conducted to 
assess the association between Periodontitis and OSA 
with different severity. Findings of these suggested 
positive influence of OSA on periodontal health, thus 
causing periodontitis majorly in moderate or severe 
OSA.27 
 
SYMPTOMS OF OSA 
• Cardinal symptoms include loud snoring along with 
Apnea happening events 
• Apnea-hyponea events alone which is also called 
nocturnal choking 
• Excessive daytime sleepiness (EDS) which is called 
hypersomnolence 
• Fatigue, morning headaches lack of concentration, 
impaired memory, Insomnia and possibly anxiety and 
depression.25 
 
DIAGNOSIS 
Specific tests are required for the establishing the 
diagnosis of the OSA like polysomnography (PSG) or 
portable monitoring (PM). These tests are prescribed 
and interpreted by a medical doctor. PSG score yield 
AHI scores which divides the OSA into 3 categories 
depending upon the severity. Among adults,  normal 
AHI normal is <5 while mild OSA is considered when 
AHI score is 5 to 15, moderate OSA is with 15-30 AHI 
score and severe OSA is with >30 AHI score.28 
 
ORAL EXAMINATION29  
• Hypotonic tongue 
• Macroglossy,  
• Retrognathic mandible/maxilla,  
• Micrognathism,  
• V-shaped palate,  
• Narrow arches  
• Crossbites 
• Signs of mouth breathing 
 
RADIOGRAPHIC FEATURES  
Larger distance between the mandibular plane and 
hyoid bone, posterior displacement of the symphysis14 
and other disproportionate relationships between the 
tongue base, soft palate, cranial base, pterygoid 
processes, cervical spine, and others. 
 
After  identifying    the  potential    subject   with   the  
disorder, dentist can take a detailed history of the 
patient including details of snoring, excessive 
daytime sleepiness (EDS), disturbed sleep at night, 
difficulties in concentrating or frequently 
experiencing confusions etc. 
 
Epworth sleepiness scale is a commonly used scale to 
assess ESS. This screening tool can be easily applied 
and can be incorporated while taking health of the 
suspected subjects. A score of 10 or more on this scale 
indicated presence of ESS.30 At the time of presence 
of positive findings, one should refer the patient to 
general physician for further diagnosis. 
 
Berlin questionnaire has been successfully used as a 
screening tool for primary care of the population.31 In 
this survey questions address snoring behavior, 
EDS/fatigue, and history of obesity or hypertension. 
The sensitivity of the Berlin questionnaire with 
regards to high-risk patients having sleep apnea was 
86%. Another screening tool called the STOP BANG 
questionnaire was developed to screen for the most 
common risk factors seen specifically in OSA.32 
 
MANAGEMENT OF OSA 
It can be treated effectively by surgical or non-
surgical methods. An approach to OSAS depends on 
severity of condition of patient, records of apnea or 
hypopnea episodes per hour and relationship 
between OSAS and systemic complications.33 
Non-surgical methods- they can be conservative or 
mechanical.  
 
I. Conservative methods33  
a) Behavioral changes: Weight loss accompanied by 
healthy diet will eradicate the problem completely. 
Also, abstaining from alcohol consumption 3-5 hours 
before sleep can help in reducing the resistance of 
upper airway. Nasal dilator strips or sprays can be 
used to reduce snoring to an extent. 
b) Position therapy: Guiding the patient with mild 
OSA symptoms to sleep sidewise and positioning 
head at a higher level than the body. 
 
II. Mechanical methods  
Continuous Positive Airway Pressure (CPAP): CPAP is 
the most effective treatment for relieving symptoms 
of moderate to severe cases of OSAS. It is considered 
to be the gold standard treatment and usually the 
first line treatment specially in the case of severe 
OSA. It consists of a mask which the patient has to 
wear during sleep over the nose or/and mouth. It 
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provides steady and continuous air pressure which 
can be adjusted to prevent the soft tissue in the back 
of the neck to collapse and cause upper airway 
obstruction. As this has a bulky apparatus, its 
compliance among patients is low.34,35 
 
III. Surgical methods: These methods include 
sugeries removing structures that obstruct the airway 
passage and they are Adenotonsillectomy, 
Somnoplasty, Uvulopalatopharyngoplasty (UPPP), 
Maxillomandibular advancement surgeryandNasal 
surgery.36,37 
 
IV. Pharmacotherapy: FDA  approved drug for OSA 
is Modafinil for use in patients with OSA  having 
residual daytime sleepiness. Armodafinil, the R-
enantiomer of modafinil, is also now a FDA approved 
for use. Drugs such as tri cyclic antidepressants 
(Desipramine), Zolpidem, which are serotonergic, 
noradrenergic and which acts on the potassium 
channels can improve muscle responsiveness during 
airway narrowing.37 
 
ROLE OF DENTIST IN THE MANAGEMENT 
OF OSAS 
 
As dental clinicians see most of their patients every 6 
months to 1 year, they can be first line defence in 
screening and sometimes treating patients with OSA 
(mild to moderate OSA).22 Therefore, dentist can 
bridge between the undiagnosed portion of 
population with OSA and field of medicine, thereby 
aiding in providing appropriate medical care to the 
subjects affected. 
                    
As a dentist one must examine the oropharynx 
region, tongue, uvula, soft palate and tonsils during 
clinical evaluation. The tongue volume is determined 
to indicate the air column obstruction with the help 
of Mallampatti index.29 The shape and volume of 
uvula and soft palate and position of mandible should 
be observed vertically and horizontally. It can further 
be fortified by radiographic examination.38 
 
Some of the signs of OSA identified by oral 
examinations and radiographic images taken in 
dental settings are listed as follows:-39,40 
 
Taking in account the poor compliance with CPAP, 
Orthodontic correction with use of oral appliances 
therapy(OAT) is alternative but effective way of 
correcting OSAS by advancing the mandible and 
changing the tongue posture to improve the airflow 
in upper airway and reduce the incidence of supine 
apnea.7,23,41 
 
Indications of Oral Appliance Therapy (OAT)  
i. Mild to moderate symptoms of OSAS  
ii. Low BMI rate  
iii. 8mm or more mandible advancement  
iv. Intolerance or failure of CPAP therapy 
v. Patients unwilling for surgery.1,6,7 
 
Contraindications of Oral Appliance Therapy: 
i. TMJ disorders  
ii.  Limited mandibular movements  
iii.  Poor oral hygiene 
iv. Presence of 6 to 10 teeth or less than in each arch. 
v. For behavioral measures such as weight loss or 
sleep-position change.37,42 
 
Type of OAT presently available in the market are- 
MAD (Mandibular advancement devices), TRD 
(Tongue retaining device), SPL (Soft Palate Lift).33 
These appliances are given depending upon the case 
severity and underlying etiology of the patients. 
Studies have compared different devices according to 
the severity of OSA.43 
 
Thus, Dentists can and do play an essential role in the 
multidisciplinary care of patients with sleep related 
breathing disorders.  In the lieu of the above context 
‘American Dental Association (ADA)’has adopted a 
policy that outlines the role of dentist as given in 
Table 1.  
 
INDIAN SCENARIO Indian scenario-  
Still there is huge number of unmet medical needs 
concerned with sleep related breathing disorders. The 
rising awareness about the same has lead to increased 
rate of screening of the ailment. To the rescue, dental 
sleep medicine is gaining enormous attention. It is a 
rapidly growing field working in close approximation 
with general medicine and further enhancing the 
timely diagnoses along with appropriate treatment to 
the patients.45 
 
Scenario in India is still grave. So far few prevalence 
studies in India have been conducted, findings from 
these suggests  high prevalence of OSA.20,21 Also ,it is 
expected that large portion of population is still 
undiagnosed that can be equivalent to submerged 
portion of an iceberg. It can be pertained to high cost 
of equipments, methodologic difficulties and high
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ADA POLICY ON ROLE OF DENTIST IN TREATING SLEEP RELATED SLEEP DISORDERS44 
Screening - Should be a part of comprehensive medical and dental history. 
- Signs and symptoms should be properly examined to assess the presence of OSA. 
Referral If the patient is suspected of OSA, referral should be made to appropriate physician 
for the final diagnosis. 
 
 
 
 
Oral Appliance Therapy (OAT) 
OAT should be given if- 
• -Prescribed by a physician 
• -Mild and moderate sleep apnea, and for severe sleep apnea when a CPAP is not - 
tolerated by the patient. 
•  
• Dentist should first assess the patient for the appropriateness for fabricating the 
appliance. Dentist should also take well-informed consent from the patient after 
telling the probable side-effects of OAT. 
Surgical interventions Though secondary, but surgical intervention can be given by dentist when CPAP or 
OAT is inadequate or not tolerated by the patient. 
 
Follow – up 
Once the appliance is given or patient is screened for OSA, dentist must follow-up 
according to the severity of the condition and also should be in regular 
communication with patient’s physician for progress of the treatment or when the 
patients seems to develop recurring OSA relevant symptoms or comorbidities. 
Continuing-education A dentist should keep oneself upbreast with knowledge and training of dental sleep 
medicine with related continuing education. 
 
 
 
patient load in hospitals. Also, sleep medicine has 
been slow to develop in India, as there are only 40 
sleep laboratories in the country with the population 
more than 1 billion.46 Studies has shown lack of 
awareness among Indian dentists as well as 
physicians about prevalence, diagnosis and 
management of sleep apnea syndrome.47,48 Since 
India is developing nation, change in lifestyles with 
urbanisation is affecting the health of the people. As 
we are having a huge proportion of people with 
obesity, diabetes and cardiovascular disorders, the 
impact of undetected OSA as a public health burden 
cannot be undermined. In the light of evidence 
available, there is need for implementation of 
appropriate diagnostic and preventive measures. 
Also, dental sleep medicine should be incorporated in 
the curriculum of dental education. This way we can 
nib this problem in the bud by training the budding 
dental clinicians. Subsidy on the diagnostic facilities 
as well as treatment modalities can be another 
measure to address this problem in under-served 
areas of India. 
 
CONCLUSION 
From the present review, it can be concluded that 
being in a position of screening patients more 
frequently, dentists can aid in much early diagnosis of 
OSA. This can further prevent the life-threatening 
complications that may follow this condition.  
Therefore, dental sleep medicine should be 
incorporated in the curriculum or continuing dental 
education (CDE) programs must be organised to 
prepare dentists to combat this unseen but widely 
prevalent health problem. 
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